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India and the Disasters

Earthquakes,
Landslides.
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27 States & Union Territories are disaster

prone
12% of land area (40 mha) - Flood prone

8% of land area (along 5,500 km long coast tract) -
Cyclone prone

Over 65% of land under cultivation - Drought prone

Around 25% land area - Earthquake prone - Seismic
zone V-V

Himalayan and Western Ghats region - Landslide
prone

Andaman Nicobar Islands, parts of East Coast, and
Gujarat coast — Tsunami

Average Annual Loss

Direct: Loss of life: 4350 ; Crop area affected: 1.42
Mha; Houses damaged: 2.36 M; Direct loss: 2 % of
the GDP (Rs. 25000 Cr)

Indirect: Expenses on emergency response and relief
; diversion of developmental fund; Indirect socio-
psychological losses that can not be quantified

The Indian Sub-Continent is among the World’s Most Disaster-prone Areas



Disaster Management &
Risk Reduction

Early Warning
Risk Information

How does
BHUVAN
Support ?

Impact Assessment

Sub-systems
BHUVAN SUPPORT

Mobile Apps N Apps for
situational help
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National to Local up to Cadastre
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India
Pakistan
Afghanistan
Nepal
Bhutan
Bangladesh

Elevation in meters

0-150
151-300
301 -800
S0 -1 000
1001 -1500
1501 -2000
2001 -4500
4501 -e000
GT 8001
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CartoDEM v3 5'
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India & Surroundings

Count | Volume in GB

3 543

(Compressed)
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Ground Knowledge gathering to assess disaster damage

Affected Feature : Road,
Landslide Material: Debris

|Posted Time [2013-12-07 11:36:55
Posted By surbhi/anil/divya/suraj

JInformation

| 12
iSI.No 8419
@pptype: fde
‘appsubtype: fde

) u
Land Cover and Natural

5

Resources
Landslides
ain POI
Yat

RiverBankErosion

\ FP/FI Cluster
0 = Infrastructure (Road & Rail)
> Type of Crop:mustard [JRediff Maps
= Information |Crop Health [[]Survey Of India 2
Condition:Average Bhuvan

Posted Disclaimer:This is version 1.0 data. Improvements ane
i 2014-01-10 14:34:04 S Myanr being done, NSRC/ISRO disowns responsibilty for any
ime inadvertent emors, beyond its limitations.

Posted By [Neetu Rathi

) Settlement Locations
/ ,)j [:]Cities/Towns (Population > 1 Lakh)
X/ = Hydrological Boundary

>
g < Waterbodies
g
- 0 é » SERVICES
7 ‘- S — . : -
Hz, » APPLICATIONS
l !»th':'u ' . . : s

- .a

BHUVAN 3D

ortal | G... T Bhuyan_Engr_Condla. .. B Search Results



Govt and Citizen Centric

Project Count
Add Content 2279
Geo-tagging of houses 3764761
Bhuvan Public POI 3774
Crop Cutting 851
Geoscience FDC 114
Hudhud Cyclone 25888
IWMP 21000
Post 140000
MANU 20228
NCFCCrop 12182

SISDP-Asset 2066

Crowd Sourcing

Crowd
Sourcing
4 Million

b

Postal Services

No of Offices Geo-tagged |159526

No of Offices Moderated |[134830

Election GIS

Total No of Polling Stations 69014

Updated Polling Stations 69013




Web Map Services (WMS)

-
Bhuvan-Thematic Services facilitate the users to select, browse and
Satellite data’ chérrtjliléegsers can consume these Thematic Datasets and integrz

Bhuvan base map

\ Select Theme Select -

Search Statistics || Analysis || Metadata WEhSEWiEEE|

Land Use Land Cover( 30K} 200506
Land Use Land Cover( S0K):2011-12
Select Land Use Land Cover(250K)
Geography Land Use Land Cover (10K):SIS-DP
Urban Land Use (10K) MLIS
Wasteland(S0K): 2003-09

zlacial LakesWWaterbodies

o Geomorphology ( S0K): 2005-06
Services Lineament(S0K)
Floocd Hazard

WMS Flocd Annual Layers

Erosion (50K} 2005086

> 6200 Salt Affected and Waterlogging (50K):2005-06
~ Water Bodies -

Lrban Sprawl




Bhuvan for Disasters Support Cert-in Jan-2015

Satellite Data

Base Map

Thematic Maps

Data Download

Disaster Serivces

Applications
State Portals
Ministry Portals

1m (400+ Cities, 5 Lakh Sq Km), DJAYJAY
2.5 m (India). Locational Multi-Date 20 TB as

Scale based (1:50,000 to 1:10,000) “‘,’:':bs
1:10,000 : - 80% of India and 152 towns P
from NUIS Projects

Administrative and Hydrologic Base
10 Million Point of Interest Data

15 Themes with Web Map Services

Total downloads : 4.7 Lakhs
NICES Products : 31,000 +
DEM : India + 5 Countries

Services

WMS
6204

Crowd

Sourcing
> 39Lakhs

6 Disasters , NRT Support for
Cyclone, Flood, Landslides, Forest fire
* Live Map Upload from DSC,

 Automated Forest Fire Alert ‘ ,

45
30 10 Million POI

22 “Open Source Geospatial Approach & OGC compliance Services”



DISASTERS : Near Real Time Support

Cyclone
* Historical Floods

Flood » Flood Annual Layers

* Flood Hazard Layers

* Daily Forest Fires

_ * Drought with Indices
Earthquake  Landslide Inventory

 Landslide Early Warning

 Hydrologic Processes

Landslides

Droughts




Disaster Management Support

Cyclone Tracks
4 Floods )
o  Historical Floods
Tocsh g ¢ Flood Inundation Maps
T — * Flood Annual Layers
jazandonation ey * Flood Hazard Layers
* Annual Flood Inundation W,
- ~  Daily Forest Fires
Weaher & Cyclone . .
| - «  Drought with Indices
' : e Intensity & track prediction )
« Warnings & Alerts * Landslide Inventory
SN EIEL S « Landslide Early Warning
e Damage Assessment
- * Hydrologic Processes
/ Drought \ / Forest Fire \
e Monthly Agril. Drought Report e Active Fire
¢ End-of-the-Season Agril. Detection
Drought Report e Damage
b e Cariied out by MNCFC Assessment
/" Landslide N Earthquake
: * Damage Assessment S v Wl
* Hazard zonation Stidmage
* Rainfall induced AR UL
landslide forecast




Landslide occurred during Kedarnath Disaster 2013
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Landslide areas in
neighborhoods of
Kedarnath

2013 Uttarakhand
during Kedarnath
Disaster

Landslides - 6595



Inundation Status
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REmPIRAIRPR®

Kedarnath View
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Chaurabari Lake burst — Kedarnath tragedy (2013)
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MANU : Restoration and Rehabilitation support

T Qgdlevwdy WO naiar caru voservauorn

Enter City or Lat Lon{ex:chennai or 1

Information

Reason of Damage:Others:-
earthquake

Posted
Time

2013-10-20 16:08:38

Posted By

ajay vipin shyam

iranlosan|

Nduorndl nemowe sennmy wenue ?

>t

MIIMIMIMIM

Ci .
G T T

Satellitm
KEDARNATH

1 o il

79.07,30.66



? MANU : Collaboraton Portal : Field data Collected from Mobile
“Trained : 150 Students of 3 University ; On Field : 30 Teams of 3 each”

Mapping the Neighbourhood in Uttarakhand (MANU)

Map Satellite Hybrid

user Added Content  All | Clear
@ [ Geographic Information
3 [@] Mobile Field Data(MANU)

User Added Layers

Si.No

Spptype
appsubtype
FOCprojectname
themename:

s e

profiename:

oDservVeMmame
Wilage Name
Tehsil Name
Affected Faature

LandSkdes

ajey vipin shyem
gounkund
ukhimath

FRoad Forest

) . . Total No Of Locations Collected ~ ggp'éu': mp“n 1000
Profile of Day wise data collection il

19 799 Extent of Damage: ;’o‘-al),'Demoged
s00 - . Stope eep
- 2 (11 Oct 2013 - 18 Feb 2014 ) § Lithology: Herd Rocks
4s0 g l= - :, g Ezzz:no / Land Open Forest
B B, Bridges or Culverts - 0185 Landshde Status:  (New
50 = e - 1T Landshde Matenal Debris
) < e : LandCover and Type of Movement: _|Side
I 5 8 Nature of Falure
[ 1 : NaturalResources -1442 Surface: S
g 515 - - Nt MEOgaNG Toe Remavel
&= Roads -1160 Activity:
2 2 hE}E a— = ﬁS 3l . Romarks meaun road 10 kasdarnat
=1 Wi assay 1 210 | OtherInfrastructure -1118 pdcled Remat S —
a0 = lSH= e | LandSlides - 3097 Reenark on 14:10:35.373
50 & - I | . .
N — | | RiverBankErosion -1022 [ Acoept ] [ Payecs ][ €t
oﬁ’\?e p«'“"?@ D‘«"‘Fp é’fﬁe ,\\"{"‘wﬁ, .QP‘;L&‘J = 190 ,e"*:\?c’ 9“&&’5 9&0,00 ,dag'ac’ ,0""‘9¢ 9‘\:‘9’& Bu”ding S - 2609
BhuvanPOlI - 9146

Moderation : Accept, Reject, Edit, Review & Accept — 15 moderators




For any Technical Queries Please Contact : 040 - 45676688 H

Disaster Management Suppes=z e g

| LoGIN |

History  Bookmarks

3 Updates

The Hon'ble CM has made an aerial survey of the
affected areas & directed all the officials to ensure
quick relief operations

ine Ordering5... X @ V¥ to Bhuvan | I¢ X @ Indian Earth O tion Visu... X

The chief minister has enhanced the relief package
to the cyclone victims for human loss, crop
damages, house damages etc ..

6 ) @ bhuvan-noeda.nrsc.gov.in/disaster/disaster/disaster.php#

Bhl 1van Disaster Services(NDEM

e Gateway to Indian Earth Observation Public)

Enter City or LatLon chennaior 1
Lakhs of people have being evacuated from towns and villages through which the cyclone

yclone NILOFER o CM Reliet Funds Sri N. Chandrababu Naidu has passed amid massive rain and wind. The cyclone is similar to last years Phailin that

-] Hon'ble Chief Minister crossed the Odisha coast leaving behind a trail of destruction.
Government of Andhra Pradesh
yclone HUDHUD - : . o~

Track
" Site Best viewed in 1024768 / Chrome, Firefox, IES+ Designed & Developed by AP nlill -
Quick Mobile Survey . Al Rights Reserved with Director, Electronic Services Delivery.

Crowdsourced Data

A1 1AQ Affinnre Arn

ABOUT HUDHUD CYCLONE

£

Cyclone Hudhud pounded the coastal districts of Andhra Pradesh and Odisha with heavy
rain and winds of almost 200 kmph on Sunday leaving a trail of devastation with
Visakhapatnam where the very severe storm made landfall bearing the brunt

/N

Inundation
Forecast

Spatial Overlay
Additional Layers

Mobile Towers Affected
Legend

[JBSNL Total Mobile Towers J
Legend

[JTotal Substations

[“] substations Affected )

* Rajam

Share Field Data New E @ °

°
v
°
Support for International Disasters ° g
° IIIOHEER'

B Search Results (&) Microsoft PowerPoi



Disaster Management Support : Cyclone HUDHUD

C' [} bhuvan-noeda.nrsc.gov.in/disaster/disaster/disaster.php

Q’;.‘s‘ﬁw*a—

Gateway to Indian Earth Observation
'EWF‘fC ty or Lat,Lon(ex:chennai or 1

Disaster Services(NDEM Public) "‘\ ’Hudhgc? Cyclone - = )

LCyclone | Drought | Earthquake | Flood | Forest Fire | Landslide

one HUDHUD Track 2 / ; ,f

| IMD (120ct14-02301sT) € |

Source: Indian Meteorological
Department - IMD

) JTWC (120ct14-0230IST) "66
Source Joint Typhoon Warnmg |

AN ) e SATHIVADA

-

MADHYA PRADESH Satellite Hybrid = Terrain M

CHHATTISGARH

O m Satellite = Hybrid = Terrain = More . Damaged
R0 W' - Feature
o ﬂ PYDIBHIMAVARAM  , . Cr
RA KAMAVARAM [3 Remove
AC 5
CHITTIVALASA -
- Total No of Points Found:24792
IMELLA 1
TR ANIMETTA--. - {3 crop Damage
18,09572032,83.52130074 AHARAM 4 A ALLADAPALEM m n 7 ki
‘ : A BOY ;{E'ALEM _____ 1 Drinking \WatenRWS
Place: Relli valasa , Pusapatirega , Vizianagaram ] R e g - 4 House Damage

Created At: [Oct 17, 2014 9:07:05 AM

Category: [Transformer Damaged,Power ' 8 =i LivestockiFisheries
% % s Other Building Damage
{ ‘ﬁﬁ‘g’\N'P:'fM' & f Sl pn— ,-". & & 83 People MaroonediRequire Relief
A’ i o Sugan O, e cmoon® T o
e B -t GOV,N&&M ‘-: % 8 . mal Tanks!Canal Breach
P A PUSAPATIREGA _°. KOQYADAAGRATIARAM ‘ @ Tree Fallen
- ®a 2 8 a : BHAgNlKAM
K a . ; b
:REDDI PALEM% @h 3 & 7 GUMPAM (ONAVYAPALEM @ Telecormn
j | /! q .- : i Road
< g P 8 IB (;‘l i # Oth
- 2 E Y "‘ = ‘ 2B 3 : — . TUATTARARL . ROLUC wl ers




Floods in Assam — June 15

i Pre-Flood

14
o
L
m
.’¢

Disaster Damage Assessment and Response
Live on Bhuvan




Nepal Earthquake (25-04-2015)
Dharahara Tower, Kathmandu

Cartosat-2 (05-Jan-2015) Cartosat-2 (27-Apr-2015)

g T - ; */ =¥
Before B : : ' : L ,‘Y.

. ; - >
™ y S "y Tk v . JBmpdrary reli ;sheltef
- Drfé‘raharqtbwer ";’ : v 5 ‘ ' 5D be
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Response to Major Disaster Events - 2014

Cyclone HUDHUD
12 Oct 2014

Proactive planning

AP
* Exclusive Bhuvan Pages
* Mobile App Launch
* Aerial data acquisition

* Impact assessment

Close Interaction with Govt. o

mMMfE— M—LI

e Fe |
Tmrgmres Sk ﬁ&w

“Kk whcatis l
Enepen Un wreart |

» ——_—r

(12 damage categorios)

Crop Damage
House Damage
Subimerged Road
Tree Uprooting...

Achievement:

Technological intervention in DM
Helped in Relief operations
Assessment of impact & damages

J&K Floods Sept2014

Satellite data procurement
Analysis

Flood inundation info

Inundated villages, roads &
railway tracks

Landslides occurred

Value added products hosted on
ISRO-Bhuvan & NDEM Portals

Interacted with Govt of J&K

Established VSAT Connectivity
Activated International Charter




Phuktal River Blockade, J&K

25-Apr-2015 08-May-2015
Cartosat-2 (1 m) Cartosat-2 (1 m)

" Discontinuity of " . Channelized Flow
Flow | of Water

o)
/’04,
-4 A
/"G,.

N DR 2028 lakes - 10 ha and above in Himalaya Scale
-2 VBT | 477 being monitored 44 ha and above with AWIFS . Jun®-Ometres 100



Hydrology Outlook - Experimental Near Real Time Hydrological Fluxes

Framework established to
generate daily near-real-time
Hydrological fluxes at 9min
(-16.5km) grid level for India
and SAARC Countries

Daily field and satellite
meteorological data products
are used

Since 01 Jun 2014, Daily geo-
spatial products of Surface
Runoff, Soil Moisture and
Evapotranspiration for India
are posted on NRSC website /
Bhuvan

Experimental Hydrological
Products extended to SAARC
Region, since 01 Jan, 2015

+ National /Regional Hydrologic
daily/weekly/monthly outlook

| % Wekome to 2huvan | IR0 Ge... | 3

http://bhuvan.nrsc.gov.in/nic

es/ w =
;E- 5 J

Experimental Hydrological Flux

Discussion-Forum

Hydrological Science

ing Land Surface Model

utnce Rumct

Near Real Time Hydrological Modelling - Products & Services

SelectDate : [ June 14,2014

National Remote Sensing Centre

nnnnnnnn

cmputed Runch, Scil Mosture arnd Evapotranspran (Version 1.0) are derived through water bafance computato
data ard curent season meteordlogical ety Runoff and Evapatranspiration are represerted in mm and Soil Moist

N

+ Stream flows/Flows into reservoir for

use in RTDSS in forecast mode

+ Early Warning/anomalies of Hydrological

Extremes

Daily
Products

Interactive
Viewer &
Trend
Analysis

Time Series
Animation

Hydrological Fluxes -

.J,..‘.':',..,
-
il ~ gy, o2
ttadyp
J




?nc Hﬁm Disaster Services(NDEM Public) Nepasl. Earthquake
W  Gateway to Indian Earth Observation &’ Android App Download
Enter City or Lat,Lon(ex:chennai or 1

.

L}

. . Il Ho Warning
Experimental Landslide Early Advisory{Low to Moderate probability)

Warning System for Rainfall Watch(Moderate to High Probabilitu)
Triggered Landslides B varniHigh to Very High Probability )

Route | Rishikesh-Badrinath ¥ Early Warning generated on 2015-07-01 for 2015-07-03

Welcome User Login

]

Satellite Hybrid Terrain More

i
g

Kedarnath

Date 2015-07-03

Remove
Technical document ch
Tehri R d
Please Click on Map to get the u raprayag
rainfall value (3' X 3" Grid)
For Animated view
UTTARANCHAL

Start | Prev || Next || Stop

Disclaimer Credit Legend

-

L)
L]

v auri

Chamoli

UTTaRANCHAL

Karnaprayag

Il Mo Warning
Advisory{low to Moderate probability)
Watch{Moderate to High Probability)
B WarniHigh to Very High Probability )

Kunjalpir Mandli

Gadgu

Early Warning generated on 2015-07-01 for 2015-07-03

ly Warning generated on 2015-07-01 for 201 5-07-03

1 Gaon

Uchhola

Dhaula Jaikh anda
Balsundi, Akhaud
Sonagamsan

Svur

Chamoli-
Okimath




Road Network and Navigation

m Satellite = Hybrid | Terrain

A
“<p
v
57
Pakistan , 4
) 4"\ } S0 otNY) Start points Hyderabad, Telangana, India [:I
B

Via points (optional) Enter address or Location

Destination points Jaipur, Rajasthan, India

Route type By Time v

Get Route

Route 1

‘ Head west on Jawaharlal Nehru Road towards Jawaharlal Nehru Road.
Go 24 mis

P' Make a sharp right turn at NH 7.
Go 173 mis

? At the fork bear right onto NH 7 using one of the 2 rightmost lanes.

500 km Go 1.1 km

Bhuvan




Points of Interest with Neihbourhood

A o T j - W T W
4 ’ ‘v i ‘ T m Satellite = Hybrid | Terrain More

N N Palace % Kilo'r.\garh
A S

Gaitor \

Enter Location (Lat Lon) !Jaipur, Rajasthan, Indi] Cenotaphs

Select Category Health & Wellness v - Q \
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From:

Count

Sum of bytes

To: X

2016-01-15 05:00:00.000 2016-01-16 12:00:00.000

< January 2016 > < o @% >
Sun Mon Tue Wed Thu Fri  Sat 5 0% d Thu Fri Sat

01 % 01 02
03 04 04 05 06 07 08 09
m N 107 1 1213 14 15 el
17 18 17 18 19 20 21 22 23
24 25 24 25 26 27 28 29 20
H <y 02

* 100 + Unique organizations are using

* 800 GB of data flow per month,

e 60 Million hits per month

e 70,000 unique IPs per month

* 50 countries - users

* 6200+ map services,

* 4.7 lakhs Free data downloads

* 10 million point of interest information

Bhuvan Analytics: Hits Distribution #F x Bhuvan Analytics: Unique IPs Distribution &S x
Legend © Legend &
80,000 ® Otherrequests 500 ® Otherrequests
! =%
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S 400
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Bhuvan Analytics: Data Usage Distribution #F x Bhuvan Analytics: Top IPs #F x
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Disaster Management &
Risk Reduction

Early Warning

Risk Information

Impact Assessment

Sub-systems

Preparedness

Mobile Apps for Incidence reporting, NDEM Apps for
situational help

BHUVAN SUPPORT
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NRSC EO Data Achieve (NOEDA)

Satellite Data and Carto DEM... 4,43,174 SATELLITE DATA /

NICES Products c..eeeeeeeeeeeveesseessnns 30,640 DEM Downloads
LISS-II 27038
AWiFS 33495
* Terrestrial Sciences -21 Products
IMS-HySI 7029
e (Ocean Sciences — 18 Products
CartoDEM 132212
* Atmospheric Sciences — 3 Products 443174
e (Oceansat-2 OCM Derived Products Downloads
e (Oceansat-2 OSCAT Derived Product
 AWIFS Derived Gridded Products 4,74,631
* North Indian Ocean Products
e Model Derived Products




NOEDA: National Information System for Climate and Environment Studies (NICES)

| Produas | __Resolution/Gridsize Availability | __Frequency

Atmospheric and Climate Sciences

Derived Tropospheric Ozone

Daily Ocean Heat Content

Daily Tropical Cyclone Heat Potential
Model Derived Depth of 26°C Isotherm
Model Derived TCHP

Ocean Wind Curl
Ocean Wind Stress
Ocean Wind Velocity

AWIFS: Snow Cover Fraction

AWIFS: Water Bodies Fraction
Mesoscale compatible inputs for: MM5
Mesoscale compatible inputs for: WRF
OCM2: Albedo

OCM2: NDVI - Global Coverage
OCM2: NDVI - Local Coverage

OCM2: Vegetation Fraction

Snow Melt and Freeze

Surface Soil Moisture

Surface Soil Moisture - 2 Day

1°x1°

Ocean Sciences

0.25°

0.25°
0.5°x0.5°
0.5°x 0.5°
0.5°x0.5°
0.5°x 0.5°
0.5°x0.5°

2010 — 2013

2002 - 2015
1998 - 2015
2013 - 2015

2013 - 2015

2012 — 2014 (Feb)
2012 — 2014 (Feb)
2012 — 2014 (Feb)

Terrestrial Sciences

3'X 3'Grid
3'X 3' Grid
30 sec, 2, 5 mins
30 sec, 2, 5 mins
1Km
8 Km
1Km
1 Km
2.225 Km
0.25° x 0.25°
0.25° x 0.25°

2014-2015

2004 - 2013, 2014-2015
2004-05 to 12-13 (9 Cycles)
2004-05 to 12-13 (9 Cycles)
2013 -2014

2013

2011, 2012-2014

2011, 2012-2014

2009 —2013

2012 -2014

2012 - 2014

Daily

Daily
Daily
Daily (15 days lag)
Daily (15 days lag)
Daily
Daily
Daily

15 Days
Monthly, 15 Days
Yearly

Yearly

15 Days

Monthly
Monthly, 15 Days
Monthly, 15 Days
2 Day
Daily
2 Day

06-Dec-2013T0 (DU)

Latitudes

'
[

0 10 20 .0 40 50 6

201619

s e im0
Longitudes

7 060 90 100 > 100 gap

Two Day Merged Surface Soil Moisture
09 Nov-10 Nov 2014
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